b- BIT" . 
_ Fs 3 » RS - IEMA 


4 of che I aGnite CoChne ow an n Arel :h, 
- an ThfiniteSeries. ; 


ol 
Which being found and compared w ih the Sum of 
- the Secants found,by adding of the Secants of whole Minutes, 
-or Centeſines of a Degree , . from a; Table of Natural Secants, 
fo plainly. demonſtrate that - Mr. Edwerd Wright's Nantical 
- Planiſphere! 15 not a true Projection of the eto 
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N the Year 1599 Mr. Wright's Book. Entieuled, The Coregtionef 

Errors m Nawigmtion-Was printeds-- in Which he ſaich-and takes' for 
granted, that if a/Spherical Saperficies, .yith[Menidians, Paraliels, 

Rumbs, and the whole, Hydrographical Daſcription drawntherenſton ,. 26 

be inſcribed into a;Concave Cylinder \{their Diamerers beingequal) ini ſuck 

manner that the Extenſion.of the Spherical Superficies-may;be equal ineve- 

ry part thereof, as much.in Latitude as in:Longitude ; applying and joyn- 

ing .it ſelf to the Concave Superficies of the- Cylinder round: about all 

along towards either Pole;each Parallel upon;this Spherical-Siperiicies:in® _- = 
creaſing ſucceſlively from the Fquinodtial towards either Pole, until. at = 
come to be of equal Diameter with the Cylinder, and conſequently *he fe 
Meridiars , ſtillinclining.chemſelves , und they come-to:beas fardiltant; 

' every wherecach from the other , as they are at the Equinadtial - This gy 

;  ÞCylindriagk Sphere being laid open, maketh a plain Parallelogram ; on __— 
Which all places do ſtandin the ſame Longitude, Latitude , Rumd., and x 

-- Diſtance, asthey werean the Globe. 

Te A the Spherical Superficies is extended inievery-pareaherovE. _ 
qu Thar isas much in Latitude as in.Longitude , until it apply'd 
ſelf =—_y abqur rhe Concavity of the Cylinder ; - therefore. at every Point -- 
of. Laticude inthisPlaniſphere, a;part: of. the Meridian keeperh- che ilame 

: proportion-to the'like part bf the Parallel; thar the bke partof the Mieidian 
2. __ _ and Parallelhaveeachtorthe.other on- he Globe-:: Hebce he demonſtrates => 
= xpdage Sum . of all the -Secants between any ewo-Latitudes, dividedby © z 

us, -is the length. of the: Meridian line contained between|theſe ara, 9 
ap and made his Table of Meridional parts dy the perpetual _ | 
A — An = 
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Which bein ng found and compared w ith the Sum of 
- the Secants found, by adding of the Secants of whole, Minutes, . ' 
.or open a Degree, . from a; Table'of Natural Secants, 
do plainly demonſtrate that Mr. Edwerd Wright's Nantcal 
*"Planif phere 1s not a true Projection of o_ nt 
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Errors is Navigation was printeds.- in Which he ſaith. and takes' for. 
granted', that if a.Spherical Superficies, with Meridians, A 
Rumbs, and he whole, Hydrographical Daſcription 
be inſcribed into Concave Cylinder (their Diamerers beingequs Indzck 
manner thar the Extenſion of the Spherical Superficies-maybe equal ineve- 
ry part thereof, as much in Latitude as in:Longitude ; applyingand joyn- 
ing it ſelf to the Concave Superficies of the- Cylinder round: abaut jou wy. 
along towards either Polezeach Parallel jt this Spherical;Su 
creaſing ſucceſſively from the Fquinotti 
come to be of equal. Niameter with the Cylinder. and conſequently xhe 
Meridiars , ſtill inclining.themſelves , untu-they come-to:be as far diſtant, 
'-_ ©. every wherecach from the other , as they are at the Equinadtial Gn 
\ Cylindriagk Sphere being laid open » maketh a plain Parallellogram ,, on 
.' Which all places do ſtandin the ſame Longitude, {Latitude , Rumd., and 
bs Diſtance » asthey were an the Globe. 4 
.becauſe the Spherical Superficies is extended ;njeverpractebernoF.on ; 
,. That isas much in Latitude as in.Longitude , -until it apply'd it 


F the Year 1599 Mer. Wright's Book Enimled,, The Comeltionef 


of. Laticude inthisPlaniſphere, Apart: of, the Meridian keepeth- the 'ſame 


proportion: to 'the' lkepartofiheParallel; ;tharrhs bke pare of the , j it jan ee -2 


and Parallebhave each toithe-other on-theGlobe-: "Hence hoderandtrares 
D -- the Sum .of all-the -Secants between any ewo.Latitudes, divided by 


DIS » and made his Table of Meridional_ parts vy the ry ten 
.A 


of the Infinite Cocants Gy an n Areh q, , by : 


towards either Pole, xr ngn ad 


| Hae round abaur the Concavity of the'Cylinder ; -, therefore at mg — > 


us, -is the length. of the Meridian line contained berween/theſe twa,. 
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| Wh (21 = C is datos 
Addition of the Natural Secants of every whole minute, beginning with the. 
' *Secant.of one minute, and ending with the Secant of 89, 59, which be- . 
ing done, he finds fault with it , and faich it was ſomething too great. * 
_ Then ſeeing Mr.}/+i2hr found fault with his ownTable,tnat Learned Ma- 
thematician Mr. #4/1:am Oughtred took it into Examination 5 andiconcluded - 
that the true Sum of che Secants divided by Radius,is the length of the"Me-- 
- ridian line , the finding of which he long endeavoured, bur never attained - 
it. Then he thought thar if a-minute were divided into Ten thouſand equal 
parts , and a Table of Natural Secants made to all thoſe minute parts,then . 
thoſe Secants being added together, their Sum (as.he concluded) would be- 
ſanear the erne Sum of the infinite Secants, thatno ſenſible errors could 
inſue (bur never conſidered, that though aTable of Natural Secants ſhould 
' be madeto the leaſt imaginable parts of a Circle, that-the Sum of thoſe Se- 
cants made by Addition , would exceed the true Area of the Secants ſpace 
(which is the true Sum of. thoſe infinite Secants he ſought for ) by more- 
- than half the Sam of the firſt difference of all the Secants of thoſe Minute. 
 Parts{which I-fhall demonſtratein this Paper)bnt ſeeing rhe making of ſich 
a Table of Natural Secants would be extreamly tedious, therefore he de- 
ſiſted with this Conſideration , that the decreaſe would happen in the De- 
cimal parts, remote from degrees. - Sg Ry, 
Moreover, though Mr.Oughtred gave- over thinking that the Area of the, 
w Secants ſpace was'paſt finding our, © yet Mr. Foby Collins contitmed in the 
Inquiry , and ſought the Solution of thar Problem hifhſelf., and'commu- 
nicated it to allorkers;- ſuch/as: he thought were or would be capable of 
Solving- of Problems of that Nature. In the Year 1666 Mr. Collins com- 
municgred it to me, andtoldime that-if the true Sum of the Secants were 
found., - we ſhould havethe' rae length of the Meridian line, on-AMerca- 
tors Chart. - {10 115 VRBO) 161 Th | 
Again in the Year 1668 , | the-faid Mr. Collins Communicated this Pro- 
blem to Fames Gregorie- (of Abtrdten in Scotland) who came and was Re-.- 
fident in London ſome months in his return from Padowe, where he writ 
the trne-Quadfature of the Circle and Hyperbola, his (Geomerrie pers Uni- 
werſals , and his-Opricks) who ſolved this Problem, and Printed it the 
fame year in London , in his Exercitationes Geometrice-,in which-after along 
and intricate Demonſtration , to prove that the Meridian line on the Pla- 
niſphere, eff Scale Logarithmorum Exceſſuum , quibus ſecantes Latttudinum 
ſeperant earundem tangentes poſits radio loco unita.He gives us to find the whole 
Sum- of the Secants ,, this Rule, As the Radius is to 4 of the Periphery ofa 
Circle : Sos the Square of Radius ro the whole Sum of the Secants; in 
Fol. 19, and ſendeth us: to the Second Propoſition of his Geometricet* 
pars Univerſals, for its Demonſtration. Now he that works by this and 
_ finds the. Sum ofthe Secants,and thence to find the length of the Meridian- 
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? * © "+ thirds; Jividerh it by the Radius; aw: find-'in the | 
- nor leſs. than the ;- of of: the Periphery,, which 1 (cen | rg | 
put the Radius = .a-and. 4 of 'the'Periphery. =b, then it is; As 4b 5: 
68. = =baand= =b = 3'ths Periph. which was to be demonſtrated. 


Tofind the Sur of the Secaills of anyArch leſs than 2 of the Periph, fiis 
Rule is thus , As the Sine of the Arch isto the length of the Arch, . fo is 
the ReQ- Angle made of the Sine of the Arch and the Radius, to the Sum 

- of the Secants of that Arch ; which Tn por 7 Radius , the Quotienc 
'will be =to. the length of the? given'A Sh, laſt. Pur the Right- 
fine of the Arch = «the length of the Arche= and the Radius=4d;.now 
the Demonſtration will be as followerh, 


hea. b:s == db. and 7 =b=the ng of he Ach QE- 


* Sooh after Mr. Gregirkes Book was Publiſhed; Mr. Collin's defired De 
B#@row to'take the Problem'of finding therrne Sum ofthe Secants into his 
Conſideration , which he did , andverified what Mr. Gregory had publiſhed 
before falſe, witha clear: Mathematical Demonſtration, which is the Third 
Propoſition of the __— to his Tath: Lecture 25 ATT z) ' and. 166th 
Figure, '! '-- © I 69:4 

"he's e6aſvh why both thoſe able Adarbienaticiani gave: a "Gai Solarion of 
this Problem , was'becauſe neither of them' did: underſtand:whar kind of 
Figure that was whoſe Area they ſought', . which appears by: their own 
Figures ;-from/whence it is plain that both of them did force.all thoſe: Se: 
eants that do*paſs fromthe Center through every::of the. leaſt i 
parts contained in a-Quadrant , to ſtand /perpendicolar: EO length 
of the Radius, AN is es I _ _ wr. 71 ſtand k | 
at length u n the lengt O I000 ut folding or arding double 

in foms place or other on the Line : Thisis both their Caſes, for 9 _ —_ 
confine tlie. Secants ofthe whole Quadrant to ſtand perpendicular upon 
the Radius , whereas they mulſt [ſtand -perpendicular upon 5 ofithe[Peri- 
phery of the whole Circle ; chen the Curve Line: preſcribed by the extre- 
mity of the Secants, is equal co the Tangentof the Arch; and theextream 
.Secant is the Secant of the Arch » the other fide of the Figure 1 is the 
Radius. 

ThisI ſhall Demonſtrate: , and thence-ſhew how. the true Area of hid. 
Figure is found ,-which is the rrue Sum of the Secancs.:; $4 120} 21/8 

Conftruion, Firſt deſcribe the Semi-circle ABED; which we dy Aup- 
poſe ro ronl as a Wheel; till that the Point E fallsin F, Bin C,'AinG, F 
and Din K, in which motion the Point.E deſcibes the Curve E eE, B the & 
CurveBC, andD the Curve DoK. Now becauſe the Semi-circle F 

NF 4 - AEED 


 EGGR Fivtherrue Sum ofthe infinite Secantorequired.. | 


* 64) | 
-AB-E. Dis fuppoſed to roul apon the LineBF , therefore BF is equat to- 
the length;of the.Z:;part of the Popiphery.af a whole Circle =:B E, | and the 
Curve Lmedeſgribed by the PointsE,Band. D,are:Segments:ofche-Cycloid, | 
by Bolt cnths Cyclgidz., next continue the LineBF intinicely towards 
R, thenis FR a Tangent Line, riow from G the.Center , draw the 'Se- 
'cattsG ab, GdlandGrx, and imagine the ſpace GFR G, which 
totitains all thoſe Secantsthar can poſlibly be , or imagined poſſible to be 
drawn fromthe CemexG to the Tangent. Line FR , to be drawn ; then, 

draw rhe. right: Sines 47,2 e, and rx, and imagineall chereft tobe drawn; * 
this done ; ter the Serni-circle' GECFK be ſuppoſed to raul upon the 
Tanhgent-Line F R until che Point , in theArch do fall in on theTangent- 
Line, dind, andTin® , andalfo the Point Kinl; thms FI —=in 
length tothe Quadrant FK.. Naw. becauſe that by the 16th of the Third: 
of Euclid ;; -All Lines drawn from the Center of 'a Circle , and extended- 
beyond the Circle, that Line cuts the Periphery of thar Circle-at Right- 
Angles; therefore the Secants' Gab, Gd/, and Grzx, do cutthe Pee . 
riphery FK at Right-Angles in 6, 4,and r ; whence it is plain that when 
the Semi-circle GCF K ts roul'd ſofar on the Tangent-Line F R, that the 
Point g-in the Arch cometh tofall on the Tangent Line in, _ then will 
the Ceriter G be the ſecond G. towards the left-hand, and: the Secane of 
the Arch F @; that is, the Line G a+ ſhall ſtand perpendicular uponthe 
Line G'G. Again; when the-Semiscircle GCFK Broul'd fo-far on'the 
Tangett-Line:F R,, thar the Point d in the Arch falls on the Tangent-Line - 
ind; then will the Center G- be the third G, and the Secant Gd will 
ſtand:perpendicular upon the Line (GG G.; Thirdly; when the Sembcircle 
GCEK is ronald fo far-on the Tangent-Lanefkthe Pone:Lin the Arch 
falls\on che Tangent-kine inr; [then with the Gente :G be the fourth -G , 
and the SecantG r x will ftand perpendicular upon the LineG G. Fourth» 
ty and Laſtly , whenthe Semi-circle G C FK 18 roul'd © far that the 
ont K falls in I, chen will the Center G bedaſt towards the left hand; 
now becauſe K isthe laſt Point of the Quadrant , ©: falls in, 'andF in 
L , therefbre the Secaint of this Ardiv'G!'I Riga infinite Line. Thus have. 
Inot only ſhewed how by the modon.of 'the+ Semi-circle 'G CFR to fer 
the whole Sum of the Secants which do naturally tfhe from GtheCenter of 
the Circle, and terminate at the Tangent-Line FR. - icular - 
upon the BaſeG G , whoſe length is F K the; afthe Periphery-of the 


_ Citcle, and made of | a 'Friangular Figure of the Secants , wiz. GFR, 


the four Lined Pigure, "wiz, EG = Radius, GG=FK=a the + of the- 
Periphery of the Circle. ' G R the extream Secant- of the Quadrant FK , 
and the Curve.-Line FR = the Tangent-Line FR.; the Area ofthis Figure - 


\ 
Ras. 
- 


4 wi 7 = 

- Bue (in order to Ss rrue Sum of the Secaritrof any 
Arch, Iſhall firſt ſhew what kind of Figures the'trrie Sums of the Right and 
| Verſed Sinesdo make, and alſo ſhew how ro find the” true Sum of the 
Right and Verſed Sines, and alfo to find the true Sums ot the Right and 
and Verſed Sines of any Arch , and®then proceed ro the Ope- 
ration. 

Firſt; When the Semi-circle GC FK is roul'd lo far, that the Point ain 
the Arch do fall in the Point @ in the Tangent-Line, FR then is ac 
the Right Sine of the Arch K 2 laid on the Secant G ab from a down- 
wards tO c. 

Secondly, When the Semi-circle GCFK is roal'd fo far that the Point 
d inthe Arch doth fall in the Point d in the Tangent-Line FR thenis 4 e the 
Righe Sine of the Arch.K 4, laid on the Secant Gd} from to e. 

Thirdly .. when the Semi-circle G CF Kisroul'd ſo'far that the Point 
T in theArch doth fallin r on the TangenteLine F R,then is zT laid on the Se- 
cant Grx fromyF toz, and thus by this motion all. the Sum of the 
Right Sines of the Quadrant FK are imagined to be ſet perpendicular 
downward on the Quadrant F K extended at length =F I, which termi- 
rates. in the Curve Line Geez 1; therefore the Area of the Figure 
FGeezlTF is equal to the three Lined Figure'D o KED= the Square 
of Radius = the Sum of the Righr Sine, by the firſt Corollary of the third 
Propoſition of Honorato Fabrio Opuſculum Geometricun. Now the Right Sine 
« e isthe Sine of the Arch K 4; therefore c is the Sine Complement of 
the Arch F@, and the Right Sine 4e is the Sine of the Arch K of there- 
fore d e is the Sine Complemnent of the Arch F4,-and the ners. 
is the Sine of the Arch Kr ; ; therefore z-r.is the Sine ' of 
theArch Fr, which is tobe imagined of all the reft. Moreover the 
Verſed- Sine of an Arch is the difference between the. Sine Cornplomene of: 
that Arch and the Radius. Therefore. 


Ga=GF= Rilhegaoze Gu Verſed Sine of the Arch Fs 
and Gd = G F =Radins—de= Ge =Verſed Sine of the Arch Fd © 
and G r= 6G F=Radius—r z = @ £=Verſed Sine of the Arch Fr. , 


Which i is tobe imagined ofallthereſt ; therefore choFignre'G cevTGG, 
is equalto the whole Sum ofthe Verſed Sines. 


_ Now to find the whole Sum of the Verſed Sines. 


Purtche Radius GF == 20000008; then isFI= RETRY 2 
Then G GFenroecovere »FI =15707913 =GFIGG=x 570991 36000000: 


But. 


S , 


T 6 ) 
-Butitisevidett by Conſtriition, that GeewzT FG the whole Sum of the | 
Right Sines-|- G ce 2 I GG the Sum ofthe | 


Verſed Sine is-—= Redt-Angle GFIGG=1 (70791 3600066b 
From which Subſtract G-. _— I F G = 1To000000c0000c00 the Clam: 
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" eftheRightSine,whoſe Differen iGMIGG=0 5707913 0000000 the whole 
_ Sumofthe Verſed Sines Q E. 


Now to find the Sum of the Right Sines of any Arch defired ; Haba 
Fabrii hath by the 5th Propoſition of his Opuſculum Geomerricum Demon- 


ſtrated the following Rule. As the Radius is to the Verſed Sine of 'arv- © 


Arch : : ſo isthe whole Sum. ofthe Right Siney, co-the Sum of the. Right 
Sine of. the Arch required. 


| , Example. ' | 
In the Parallellogram G F IGG ler: there be given the-wholeSum of the 
Right Sine Gc ez1I FG =1I0000000000Q0000, the Verſed Sine 'of : 60 d. © 
eG = oF5Q00000., and the Radius G F =: 10000000 , to find the: Sum 
of the. SinE contained i in the Archof 60 d, com. IJacezl. 


The Operation 


As the Radius —— — —— GF = Io000000 

Is to the Verſed Sine of 60,d. 00 m.- I'G = 05000000: 
'Sois the whole Sum of the Right SinesG cezIFG= 100000000000000 
' To the Sum ofthe Right Sine of 60 d com.lacez TI= 050000000000000 


Here weare to Note , that by Conſtruction the ReQ-Angle made by 
the Radius and the Lengrh of an Arch, is ever equal to the'Sum-of the 
Sine Complement ofan Arch -{- the Snm of the Verſed Sine of that Arch ; 
therefore to-find the Sur of the Sine Complements ofthe Arch Fa = 30d. 
oo M. it is Geez I FG = NToooooooooooooo — Taceg] = 

- 650000000000000 = F 8 cG F = 050000000000000 the Sum of the - 
Oy. Complements of the Arch Fa = 30d. 00 m. which | was de-: 
ir 

Hence to find the Sum of the Verſed Sines of the ArchF s 30.d.'o0 Mm. 
my the Area of the Figure GcG , I multiply the length of the Arch 

F a =5235988 by the Radius GF — 10000000 , thatProdudct isequal 
to the Parallelogram F G GF = g23 59880000000. from . which- 
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Rac GF'= o50000000000000 the Sum of the' Sine-Complement of the 
Arch.Fa== 30d. oo m. being ſubſtratted , the Remainer will be GcG - 
= 2359880000000 the Sum of the Verſed Sine of the Arch F , = 
30-d. com. | | 


Corollary. 


The Rect-Angle made by Radins, and the Right Sine of an Arch is e- 
qual to the Sum of the Sine Complement of that Arch. : 
The common Rule to find the Secant of ari Arch by the Right Sines, is 
thus, Asthe Co-fine ofan Arch , is to the Radius, © ſo. .is the. Radius to 
the Secant of that Arch: which'ftands by the Figure thus, Asac: G F:: 
G F: Gb. But better thus , put the Radius G F = 1; and the Verſed Sine 
ofan Arch = a,then the Sine Complement of an Arch will be x— #; there. 


fore it is as 1 —@: 1:: 1 : JJ Which being divided, the Quotient will 
ber (bob #40 La 12+ 4% + +6467, &e: 
the Secant of the Firſt Part upon the Arch. 

Whence its manifeſt che Secanr of an Archis a Series of continual Pro». 
portionals, whoſe Termination isin the Curve Line Fb]/xR ; which by 
the Figure is as G © Radius, isto r3 the Verſed Sine of the Arch , ſots 
r 3 to 3.7 the fourth proportional: And asr 3 : 3.7 :: 3-7: 7.8. And a- 
gain,as 3.7 : 7-8: :7.8 : 8.2,&c, whoſe Termination is in x; the Sum of the - 
Sgcants are found by adding of the firft tothe ſecond , the ſecond to the 
third; as followeth,. | | 


Cu—_—_ _. 
©. —u 


The ſecond = 1 + 29 -|- 4* + 8? + 169% -þ- 324? 
ne; third .—=x 4 4 + 9a* + 274) + 914+ 4-24387 F151 


=3 + 68.4144: + 364 -|- 984% 4-2766" 


| Moreover , though the Secants ſpace is not the-very-ſame with the - 
Hy perbolick ſpace , yetit is of the ſame nature, as it a th by the 
dividing of an Unite, by an Unite leſs va the quantity aſſigned. Therefore , 
the Secant ſpace falleth under an infinite Series oe of Ingre- - 
dients of the ſame nature , and. as proper-to this Problem as that of the - 
Hyperbola ; tor in the Hyperbola we have a Square mgde of the Difference - 
berween the Diviſcr and anUnite, whoſe half is an equal fided Plain Tri- 
angle or. half Square. But in” this Problem the Difference . between the - 
Sine Complement of an Arch,(the Diviſorhand the Radiuszs- equa] ro the | 
Verſed Sine of that Arch , whoſe length isever lefs than the length of the - 
Arch ro which it belongeth+, in-the place of half the- Square in- the _ 
| | __ perbola. 
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and the Hyporennle is a Curve-Line which falk within a ſtreight Line, -the + 
Area of this mix'd Right-Angled Plain Triangle.is the Sum: of the Verſed 
Sine of .the Arch on which they ſtand ; this Sum of the Verfed Sines , I 
call the 5 P ?+that is half of the ſecond Power ; I put P to ſignifie Power, 


' becauſe the Baſe 1s ever longer than the Perpendicular. Now to 'pro- 


ceed, I double the Sum ofthe Verſed Sines', which-being donbled ma- 
keth a plain Parallellogram, which being multiplied by the Verſed Sine of 


the Arch , that ProduCctis a long Cabeor Parallellopipedon ,”- which 1 idi-; 
' vide by 3, and that Quotient Icall one third of the third Power-;. which . 


{tands thus 3 P?; then this Parallelopipedon being multiplied by the afore- 
ſaid Verſed Sine , andthat ProduCt divided by 4 that Quotlentiſhall be the 
+ of the Squared Square , 'or of the fourth. Power , which . ſtand thus. 
£P+, thus by the continual Multiplication of the"feveral Products by the 
{aid Verſed Sine ; and then dividingeach Produtt by the Index of thePow- 


. cr, that is the third Produ@ by. 3 ;; the fourth Product by 4, the fifth by . 


5., &c- which1 put chus 3P?, 5 P*, 3P*, PS, FP”, 4 Pf, Oc. 
Moreover, for your better Underſtanding of the Solution of this Pro- 


.blem according to-Dr. Wallis on the Quaderature of the Hyperbola, 


x + T1 -| 1 &c.=Radius« lengthof the Arch = A 
| \s + 24 + 3a Oe. = um of the Verſed Sines —— —ZP3 
We put <a* -|- 4a? + 9a? &c. = 7 ParallelNopipedon———— —P? 

a* | 843 --274*&c.=5 of the Squared Square —£p+ 

8* --16a*-|-818* &c.=+ ofthe Surd Solid — « =>3P7 


_— "Hence it is plain that:the whole Sum -of the Secants GRalb F G is 
-£qual to the infinite Sum of A -|- 3 P? -|-3P3 + £P#* -þ5P?, Sc: 


Then for-Example., Let it be required to find the Sum of the $ ecants 


of the Arch Fa = 30d. oo m. which is the Area of the ſpace G b F G. 
. -Firſt,, In order to:the Operation, I multiply the length of the Arch 


Fa = 5235988 by the Radius G F'= rooooooo, Whoſe Produtt is the 
Area of the -Parallellogram G « 6H ==A = 52359880000000;, Which is 
the firſt ſer down ofthe Synopſis. Secondly,Ser down'the'Sum of theVerſed 
Sine-«s ; F= Gc & =3P*=2359880000000 Unity,under Unity,thatis-$ 
under 8. Thirdly,Fhe Sum of -theVerfed Sines being doubled,and chat Sum 
being-mulciplied by the Verſed Sine of the Arch Fa, Which is @ 1 =G c 


| = 1339746, andthat Product divided by its proper Index 3, the Quo« 


tient will be 4-P3 = 2120775986032, &c. which place as in the Synopſis, - 


one, place ſhort towards the Left-hand , then Multiply the'laſt Produc | 
by the aforeſaid Verſed.Sine 41=1339746 , and that Product being ' 


 Uividaa® 
« 


 perbola. 'I-have a'Right Angled Plain Triangle, whoſe Baſe is the lengch 
of an, Arch, and the Perpendicular the Verfed Sine belonging tothat Arch, 


_] _ 
n " " > Spas; G92 PID 
aA a, $6. L408 ” k 
+ 
, 4 T7 "Pf 
Cn _—y " 


| Gifdeby iniprojie fads Fe 
divided by its proper Index 4,cheQuori 
- * which ſet one place ſhort rowar 


true Area of the ſpage G 


of no value, 
the Quotient iis 3 I 55437553, Which 


The Synopſis. 


The Right Angled Figure GFP 5G =A : 
4 ,Þa 


; =0021077.5986032; 


IM The Sum of the Verſed Sines s r= 


10 (11 


| The true Area of che Figure P 


Which reduced into degrees,makes 3 1d., 3£% And in this manner I found: 

true length ofthe Meridian-line from the Equator , -to the Parallel of 50'd;> i 
- oa m.to be equal r0091347,02413 52=57d. 233-*Afid for 6o d. oo m.' 

to-be equal 12919708.7579278=74 1333. And 70'd, oo/m. = 87958 

And for'80 d, oo m.; =- xog, ,332.., And for 89d, Fg Mm. = 125.464; . 
.whigh is the truelength of the Meridian-line-,” from the Aq al tothe 


a 


ÞÞ Gb Wo wich bw 
My 
a 


will be Z PÞ* =211789713 IM 
lefe-hand , 


laſt ProduCt by the aforeſaid Verſed Sine @:2:= Ge =21339746 , and thar; 
Product' being divided by its proper Index's,-the Quotient will be 4 Þ5 =; 3 
26995 $3762, Oc. which being placed as aforeſaid , and continuing thus =” 
: multiplying ſtill the laſt Produtt by the ſame Verſed Sine,and dividing eve=,* Y 
ry Product by its proper Index, ever placing that Quotient as afore-* 
' aid, until you arrive direftly under the laſt place of Decimalsaſſigned-with 
one Figure, as in'the Snopſir;  . this being done, I by Addition dit! find the; 
f the "FG = 5$495467-1242579, Which is the true: 
Sam of the infinite Secants contained m_theArch#a=30 g.oo-m. which bee - 
ing divided by Radius,the Quotientis 5495 467, and becauſe that the Deci-- 
mal Fraction 444 79 is much leſs than-an Unite, therefore I neglect it as 
ind 1 divide. 5 495.467 by thisimproper Fraction $222i4122 
which being; reduced into a Decimal Frattion; 
the true length of the Meridian-lide from the AquinoCtial,co the parallel of, : 
30 d. co Mis = 3x; Aquinottial Degreesaccording to Mr. Owghtred. - 


. 
. 


EP {=0000000,0048979! 


arP 


- =0000269.95 53162 


T2 - 
12 P -,—=0000000/0009733! - 
© 13 P'*=00p0000,090009T); : 
14 P'+=0000000.000000T; 


and-then mulriply the, 


=523 5$988,0000000 = 
—OZZ 5988,0000000 Z 


==0002117.8971312: 
2=0000025.2430297. . 
==0000902.990140277! 
==0000000.34TF6FI].. 
==20000000.040629T: 


==0000000.0005963; 


bGG 


=5$495467:1242579' - 
$4954 ir a £6 


Parallel .: 


- 


wo 


10 BIR WT 
4 as" Re LY 
* $56 ” oy 


— — —  — 
_ © "__— . nw _  w/.a# 
3s ER Aa 


CN p Ws 0 7 : -- F. TOW "I" 
acne her LAI ) ” | - ks 
4 
= \ 
da OR th One hs Poke od ad —_— 
F ” ——" - 
CY WET off p 
. 6 : 
Wi 0 
a» 


—_ 


| | { 10) 
Parallel of 89d: 55 m.” which. is nor ſo.much as þ of thelength of the Me- 
ridian-line made by the 4dartion of the Sezoamtr., which ariſerh 


' + hence, for the ſum of the Secants made by! the Addition of the Secancs of a= 
ny Arch, though a minute be divided inco-Tenchouſand: parts, ſhall ex- 
. ceed the true Area of the Secants ſpace, | orthe erue/Sumof, the [nfwite Se- 


cants of any Arch , by more than halt che Sum of the firſt differences of the 
Secants of every one of the Secanrs of thoſe minute parts. | | 
| Ler B x repreſent the length of an Archextended , which let be dwided 


into equal parts, BC, CD, DE, EF, FG, &e. each part containing one 


minute, or any minute part of the Cicumference of @ Circle , -and upon- 


. - this line,and from each point B, C, D,E, FandG, raiſe perpendicular-lines, 
. as B A = Radins, Cc = Secam of onepart,Df — the Secant of two parts, 


E 1 = Secant of three parts, F m== Secant of four parts; G p = Secant of 


; five parts, c. Then through the Points 4, c, f, 1, m andpdraw theCurve- 
lineA4, c,f, x, m and pand parallel to the fine B x , draw. the lines Az, ch, 


c4; fd, f b, G 5, andcompleat:the Parallellograms:2b, ed; bg, &ec.' | Now: 


I fay thac the right Angled Figure: 4z cb A is: = difference berween'the 


Radius A B and the Secant of the firſt minute Cc, and the right Angled Fi- 


gure c ef d = difference betweenthe Secantof the firſt minute Cc , and the 


Secant of the ſecond minute Df, &c. | 
Demonſtration. Foraſmuch as BE =C Di = D'E=—EF —FG one part, 
therefore the PardNellogram BCZ AB =. Radine B A; and by the ſame * 


. : reaſon the ParallellogramBCcbB is equal tothe Secant of the firſt mi- 
. nute part Cc, therefore BCCþB—BCZAB = AzcbA the difference 


beeween B A+ the Radins-, and Cc the Secant of the firſt minute pare: 


. Then Dd — De = C b =the difference between Cc the: Secant of the 
: firſt minuee-part, and D f the Secant of the ſecond minute part, then E g — 


EF=D:d=hg thedifference between Df and Ei, then Fk — Fi = 


:Bg= Ik ,the difference between Ei and Fm: Andthen Gn — Gm = 
'F k=0 n, the difference between F mand G p,&c. Hence it is evident 


that the Sum of the Secant made by the aggregate of the Natural Secant, 
will be Cb+ Dd +E g + Fk + Gn, &c. whoſe Sum is the Figure 
BGpnmkigfdcbB, whereas the true Sum of theſe Secants is real- 


:ly the ſpaceBGpw muirtfrcs AB, Therefore the true Sum of the 


Secant ofthe Arch B G is equal to theFigure BGpn mkigfd c bB— 


ſpace ABsc -+cdrf-- fgti-- kum +mn wp ; wherefore the Sum 
-of the Secant made by-the Additian of the Secantsof any Arch, though a- 


minute be divided into never ſo many parts, ſhall exceed the true-Area of 


-the Secancſpace,. -or the true Sum, of the Infinite Secant of an Arch, * by 


-more-then half the Sum of the-firſt difference of the Secantofevery ane af 


| ninute;parts, Qu, a 
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G—_— however attained, hath no relation to the Mertdian-line on the rus == 
: art. FH | i 18 MY - 5 
Inorderto which, Iſhalfrefolvethe following Problem, Admits Sip | - 
to be at A under the AquinoQtia?;; and is ws in Fin the "at. 
tiide of 84d. 59 mwhoſe Longitndere tieWeſtward is CB=70d.comthe 
"Queſtion is, On what Rumb the Ship miſt Sail from A to B ? ' Firſt by the: 
-Plain SeaChart, ſecondly, by the length oftheMeridian-line, which thave here 
found tobe .x25.464 , rhirdly, by the length of the Meridian line which 
- Mr. right made by the Addition ofthe Secants of whole minures;] whiclt 
is $39. TheQueftioneraly:Refolved, Fhetme Rumb on which the Ship 
muſt Sail from A to Bby the Plain Sea Chart is North'348 53'm:Weſtby the 
fecondſhe muſt Sail from A to BNorth 29 d, og m.,Weft Eh by the : 
Which according co Mr. W+:ghror Mercator ,, The maſt S2l from A'to'BFF 
Nerth. 07d. 24 m. Weſterly, - j 40387 SIE arid oh 603 490] 
' Bit: rhar Ship hich Saites from A intending'ty arvive-ar B, by either of 
Saſh 64 


indeavoured to draw the proportion.of Herewr:Body' by- his foot-fteps'on. 
+ ithefand; ForI fay, That Ship which failsfrom: A intending to find B , _ 
muſt fail dire&tly North, zntitſheis mrhe Latitude 89d; 59 m. then ſhall 
B bear Weft from the Ship diftanc T.z2" mile; - whitk' maybe ſetry thier 
«diſtance, if but four foot above the Water. | 
Demonſtration.Seceing that the Parallel of 89 d. 59 m. wanteth but one mile 
ofthe Pole , and that mile being made the Radius of that Parallel , chen 
ſhallthe Gircumference of that Circle. be. 6.28. miles; Then j 
'of Longitude be contained in 6.28 miles, in how many miles is 70 d. of 
Longitude contained, which by multiplying and dividing according to the 
Rule of Three, I find 1.22 anſwering to 7o d. ef Longitude in the Aquino» 
Qial Circle. Therefore'that Ship which is to ſail from under the Aquino- 
"ftial to B 'in-89d. 59 m. North Latitude, whoſe Longitude to the Weſt- 
'ward is 70d. oo m. muſt fail North, until ſhe is in the Latitudeof 89d. 56m. 
then ſhall B bear Weſt fram her;diſtant-1.22'mijle, 2: E. The reaſon why I 
took this extreamProblem , To demonſtrate in part to'the World , That 
Mr. Wright's Projection is falſe, was, becauſe that the truth ofthis Problem | 
is evident meerly by inſpeCtion on the Globe: Thus much for this imgle 
- ſheet. But Ihavealready written in order to Navigation fifgy ſheets of pa=- | 
- er, to which1 ſhall, God willing, add the. manner of deſcribing of a 
Spherical Swperficies into a Concave Cylinder Geometrically of any given 
the-Di Is merida | 


- ; F : 5 | | 
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B 3 6 . More 


- rien y. agree wh the Glote. and. 
og tm pt KIT the Sow divided woes 


Pre : omatically demonſtrate the P in SeaChars tobe alle. | 
. Andſhallſhew the difference berween the diſtance cn ood RE Le 
the Arch ofa great Circle ;.and.the diſtance i in; theRumb: line, - on: which? 

a Shjp muſt fail from, one place toanother:; -_ 

And ſhall ſhew. the difference between the Angles of Poſiior and the 
Rimbln on the Globe. . 

ſhall ſhew how to keep a perfect Journal i in ſock manner ; - as —jh 

| any man which is capable oftaking Charge of a Ship at Seemay judge whe- 
cher the Reckoning were well lara. or nor. 

I ſhallalſo annex an Examination, which all ſuch Navigators ought:to 
paſs, 'thar ſhall be judged pgs pable of raking Charge as Maſter ofany ofhis. 

Majeſtiesor Merchants 

Dwery, Whether or not, it « NR e Mathematically to demonſtrate, 
how deep a Ship.muſt go inthe water,, and what difference her muſt ef 
betweenher Dranghr of Famer &, her Head 0 Ynyngy File beſt. 
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